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Thlxotroplc coating composition, process for coating a substrate with such coatJng composition and the coated 
substrate thus obtained. 



@ The invention provides for a thixctropic coating composi- 
tion comprising a binder and a sag control agent which is the 
reaction product of an isocy an urate -tnmer from a diisocyanate 
containing 3 to 20 carbon atoms and an amine containing at 
least one pnmary ammo group, the coating com position con- 
taining 0.1 to 30 percent by weight of the sag control agent 
The invention also relates to a process tor coating a substrate 
using said coating composition and to the coated substrate 
thus obtained. 
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Thixotropic coating composition, process for coating a substrate with such coating composition and the coated substrate thus 

obtained. 



The invention relates to a thixotropic coating composi- 
tion based on a binder and a polyurea compound as sag 
control agent 

A coating composition of the type indicated above is 
described in, among other places, Belgian Patent Specifica- 
tions Nos. 808 465 and 808 466, which disclose the use of 
a reaction product of a monoisocyanate or diisocyanate and 
a primary or a secondary polyam ine as sag control agent 
British Patent Specification No. 1 586 508 describes the 
use of a reaction product of a diisocyanate and a mon- 
oamine or hydroxymonoamine containing 1-5 aJiphatic car- 
bon atoms. A disadvantage to the use of the above sag 
control agents is that the flow of the coating composition is 
not quite satisfactory, particularly when use is made of a 
relatively low curing temperature. As a result a so-called 
orange-pee! appearance is obtained. Moreover, those sag 
control agents are generally more suitable for use in coating 
compositions based on an organic solvent than jji those 



ethanot n-propanoi, isopropanoi, n-butanol, isobutanol, amy) 
aJcohol, hexanol or mixtures of the alcohols referred to 
above. Particularly, uso is made of a methyiol melamine 
containing 4 to 6 methyiol groups per molecule of 
5 melamine. at least 3 methyiol groups being etherrfied with 
methanol, ethanol, a propanol or a butanol. or a butanol- 
etherified condensation product of formaldehyde and N,N'- 
ethylene diurea. More particularly, use is made of a hex- 
aaJkoxymethyf melamine whose alkoxy group contains 1 to 
to 4 carbon atoms. Instead of or besides the above-described 
curing agents other suitable agents may be used, such as 
blocked or non-blocked isocyanurate compounds or blocked 
or non-blocked aliphatic, cycloaliphatic heterocyclic or ar- 
omatic di-, tri- or polyvalent isocyanates. As examples of 
75 suitable isocyanates may be mentioned hexamethylene 
diisocyanate, 2,2,4-tnmethylhexane-i,6-diisocyanate, 2,4,4- 
trimethylhexane- 1 ,6-diisocyanate, cyclohexyl- 1 ,4- 

dhsocyanaie, isophoron diisocyanate, the adduct of t mo4- 
ecule of 1.4-butanediol and 2 molecules of isophoron 




which a coating composition is obtained which is satisfac- 
torily thixotropic at any cunng temperature, for instance at 
ambient temperature or at a temperature in the range of 
60 * to 260 o C, without the use of the novel sag control 
agent detracting from the flow. 

The coating composition according to the invention is 
characterized in that the sag control agent is the reaction 
product of an isocyanurate-trimer from a diisocyanate con- 
taining 3-20 carbon atoms and of an amine containing one 
or more pnmary amino groups, the sag control agent con- 
sisting of solid particles and the coating composition con- 
taining 0,1 to 30 per cent by weight of the sag control 
agent. For brevity, the isocyanurate-tnmer from a 
diisocyanate will hereinafter be referred to as heterocyclic 
triisocyanate and the amine containing one or more primary 
amino groups as primary amine. 

The binder that can be thixotropized according to the 
invention may as a rute be any arbitrarily chosen binder. As 
suitable examples may be mentioned: ester diols; polyes- 
ters; polyurethanes; alkyd rssins, which may be modified or 
not with oil; acrylate resins or methacrylate resins; epoxy 
resins modified or not with oil; copolymers of a (meth)- 
acryiate monomer, styrene and/or vinyl chlonde; unsatu- 
rated polyester resins which may optionally be mixed with 
styrene and/or one or more other monomenc compounds, 
for instance a {meth)acrylate monomer or an ally! com- 
pound; water-dilutable alkyd resins; water-dilutable polyes- 
ters or ester diols; water-diluiabie polyurethanes, water- 
dilutabie acrylate resins; drying or non-drying oils, stand oil 
and other synthetic or natural resins. 

Optionally, the coating composition may also contain a 
curing agent for the binder. When the binder contains 
hydroxy! groups, the usual cunng agents are for example: 

N-methylol groups and/or N-methytol ether groups- 
containing ammo resins obtained by reacting an aldehyde, 
such as formaldehyde, with a compound containing amino 
groups or anmdo groups, such as melamine, urea. N,I\T- 
ethylene diurea, dicyandiarntde and benzoguanamine; for 
the preparation of such compounds see Houben-Weyi. 
Methoden der organischen Chemie, Band 14/2, pp. 319- 
371 (1963). It is preferred that the afore-d escribed com- 
pounds should entirely or partly be ethenfied with alcohols 
having 1 to 6 carbon atoms, for instance with methanol. 



dicyclohexyimethane^^'-diisocyanate, xyryiene 
diisocyanate. i .3,5-tnmethyl-2,4-bis(isocyanatomethyl)- 
benzene, toluene diisocyanate, diphenylmethane-4,4'' 

25 diisocyanate, the adduct of 3 molecules of hexamethylene 
diisocyanate and 1 molecule of water, the adduct of 1 
molecule of tri methyiol propane and 3 molecules of 
isophoron diisocyanate, the adduct of 1 molecule of 
tnmethyiol propane and 3 molecules of toluene diisocyanate 

30 and the adduct of 1 molecule rjf pentaerythntoi and 4 
molecules of hexamethylene diisocyanate. The isocyanate 
or isocyanurate compound may optionally be blocked with 
any usual or suitable blocking agent When use is made of 
a hydroxy! groups-contammg binder, the curing agent is 

35 contained in the coating composition in an amount such that 
the molar ratio of the reactive groups of the curing agent to 
those of the hydroxyl groups-containing polymer is between 
0,6 and 1,5 and preferably between 0,7 and 1,3. 

According to the invention the isocyanurate-tnmer to 

40 be used for the preparation of the sag control agent is 
preferably built up from a diisocyanate containing 5-14 
carbon atoms, particularly from a diisocyanate containing 8- 
12 carbon atoms, more particularly from hexamethylene 
diisocyanate. As examples of suitable diisocyanates may be 

45 mentioned methylene diisocyanate, tnmethylene 
diisocyanate, tetramethylene diisocyanate, hexamethylene 
diisocyanate, *>,<j'-dipropylether diisocyanate, thiodipropyt 
diisocyanate, cyclohexyl-1 ,4 -diisocyanate, 

dicyclohexyimethane^^'-diisocyanate, i ,5-dimethyl-2 l 4-bis- 

50 (tsocyanatomethylj-benzene, 1 ,5-dimethyl-2,4-bis(t*- 

-isocyanatoethyl)ben2ene, 1 ,3,5-trimethyf-2,4-bi5- 

(isocyanatomethyi)benzene. 1 ,3.5-triethyi-2,4-bis- 

(isocyanatomethyl)benzene, a heterocyclic diisocyanate as 
available under the trade mark Desmodur TT of Bayer, 

55 dicyclohexyfdimethylmethane-4, 4' -diisocyanate, 2,4-toluene 
diisocyanate, 2,6 -toluene diisocyanate and 
diphenylmethane^^'-diisocyanate. If desired, use may also 
be made of a heterocyclic trimer of 2 or 3 different 
diisocyanates. Optionally, use may be made of mixtures of 

60 the heterocyclic triisocyanates referred to above. 

As examples of suitable pnmary amines, the second 
component from which the sag control agent according to 
the invention is built up, may be mentioned benzylamine, 
ethylamme, n-prcpylamine, sec. propylamine, n-butyiamme, 

65 sec. butylamine, tert butylamine, n-pentyiamine. a- 
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me thylbutyl amine, a-ethylpropylamine. £-ethylrx/tylamine, 
hexytamine, octylamme, decylamine, stearyiamine, cyctohex- 
ytamine, aniline and hexamettiylene diamine. The primary 
amines generally contain net more than 55 carbon atoms, 
preferably 1-24 and more particularly 1-12 carbon atoms. 
Amines containing one or more primary amino groups and 
one or more ether and/or hydroxy! groups are also ap- 
plicable; for example: ethanolarrune, 6-aminohexanol. p- 
metnoxybenzy lamme, methoxypropylamine, 3,4- 
dimetfxjxyphenyl-ethylamine, 2,5-dirnethoxyaniline, fur- 
fur/famine, tetranydrofurfurytamine and bis(3-amtnopropyl)- 
poiytstrahydrofuran having a molecular weight of about 750. 
Mixtures of the amines referred to above are also ap- 
plicable. 

In the reaction between the heterocyclic triisocyanate 
and the primary amine for preparing the sag control agent 
generally either the heterocyclic triisocyanate or the primary 
amine may be used in excess relative to the stoichiometric 
amount For example, the ratio of the number of amino 
groups of the primary amine to the number ot isocyanate 
groups of the heterocyclic triisocyanate may be between 
0,7 and 1,5 and preferably between 0,9 and 1,1. « 

The reaction between the heterocyclic tnisocyanate 
and the primary amine may generally be earned out in any 
arbitrarily chosen way Dy combining the reaction compo- 
nents, optionally at elevated temperature, it is preferred that 
the reaction should be carried out at a temperature in the 
range o< 10" to 150*C, more particularly m the range of 
20' to 80 "C. Although in general the reaction opponents 
may be combined in any arbrtranly chosen manner, it is as 
a rule preferred that the heterocyclic tnisocyanate should be 
added to the pnmary amine, which may be done in several 
steps, :? dcsjrsd. Generally, tne reaction is carried out in the 
presence of a solvent for instance acetone, methyl isobutyl 
ketone, i-methoxy-propanol-2, benzene, toluene xylene or 
aliphatic hydrocarbons such as petroleum ether. 

The preparation of ihe sag control agent may optionally 
also be earned out in the presence of a binder, a cunng 
agent and/or some starting compound for the binder or the 
cunng agent. It is preferred then that a solution of the 
heterocycJic trtisocyanale should be mixed wrth a mixture of 
the pnmary amine and the binder. Mixing may be earned 
out In any convenient manner, with the reactants being 
vigorously stirred. In a preferred embodiment of this process 
a binder is mixed with the heterocyclic imsccyanatB and the 
pnmary amine in amounts such that upon conclusion of the 
reaction there is obtained a mixture that may optionally be 
used as master batch of the sag control agent, consisting of 
0,1-30 by weight preferably 1-10% by weight of the sag 
control agent and 70-99.9 < V» by weight preferably 90-99% 
by weight of the binder. Said weight ratios generally result 
m obtaining a viscous mixture which can very readily be 
homogeneously mixed wrth the binder to be employed m the 
preparation of the thixotropic coating composition anoVor 
with the optionally employed cunng agent The binders 
and/or optional cunng agents in the thixotropic coating com- 
position and m the master batch may be of the same or of 
different composition. Particular, rf only small amounts of the 
master batch need be added to the coating composition, the 
respectrve binders and/or cunng agents differ. In this "in 
situ" preparation the reaction is preferably earned out at a 
temperature m the range of 20° to 80 *C. in which case 
first the primary amine is added to the binder and, after the 
mixture has been homogenized, the heterocyclic 
tnisocyanate ts added to the mixture with stirnng. 



If the sag control agent is not prepared in srtu m the 
binder, the two components of the thixotropic coating com- 
position can be mixed by melting and mixing the sag control 
agem at a temperature m the range of 80° to 20C'C in the 

5 presence of the binder, as a result of which a homogeneous 
mixture is obtained. After the mixture has been cooled to 
room temperature, the sag control agent forms a dispersion 
in the binder and the resulting thixotropic coatrng composi- 
tion may have an opaque, an opal ascent or even a trans - 

io parent appearance, depending on the size and the refrac- 
tive index of the dispersed particles of the sag control 
agent 

The degree to which the coating composition is thix- 
otropic, of course, depends on the proportion of sag control 

'5 agent and the nature of the sag control agent and the 
binder. As a rule, the desired degree of thixotropy may be 
obtained by employing the sag control agent in an amount 
of 0,1 to 30, and preferably 1 to 10 per cent by weight 
based on the total amount of coatng composition. 

20 The action of the sag control agent according to tne 

invention is not or hardly affected by water and/or an 
organic solvent contained in the thixotropic coatng composi- 
tion, so that the present sag control ageni is universally 
applicable and may advantageously be used in composi- 

25 tons that mainly contain an organic solvent or water as 
dispersing agent Nor is the thixotropy affected at elevated 
temperature, so that the sag control agent according to the 
invention is very suitable for use in baking paints, which are 
usually cured at a temperature in the range of 60* to 

30 260 *C. The sag control agent in the coating composition 
according to the invention generally has a partxle size nf 
0.01 50 iim, preieraory 0,1-20 urn. The particle size is 
determined with the aid of a Hegman Fineness-of-Gn nd 
gauge. 

35 The sag control agents according to the invention are 

particularly suitable for use in coafcng corn positions having a 
high solids content because they hardly or not at all in- 
crease the viscosity of the coating composition under pro- 
cessing conditions, so that no solvent or onry a very small 

4 0 amount thereof is needed to bnng the coating composition 
m an applicable state. By a coating composition having a 
high solids content is to be understood here a composition 
having a sohds content of at least 60 per cent by weight 
The solids content is determined in accordance with ASTM 

45 Method D 1644-59 wrth heating for 1 hour at 105°C. The 
sag control agent according to the invention further has the 
considerable advantage that it does not or hardly decrease 
the gloss of the compositor,. This is in sharp contrast to the 
effect produced by other sag control agents such as Aerosil 

50 (registered trademark) and other silicates. 

Depending on the binder employed, any conventional 
compound can be used as curing agent The coating com- 
position may further contain usual adjuvants and additives, 
for instance pigment dispersants, colourants, metallic or 

55 non -metallic pigments, solvents and accelerators for the 
Cunng reaction, for instance acidic compounds such as p- 
-tduene suipnomc acid cr blocked products thereof. 

The thixotropic coating composition may be applied to 
a substrate in any desirable manner, for instance by roller 

60 coating, spraying, brushing, spnnkling, flow coatng, dipping 
or electrostatic spraying. Suitable substrates are for in- 
stance those of wood, synthetic matehaJs. and pre-treated 
or non -pre treated metals. 

The thixotropic coating composition may further be 

65 cured or baked in the usual way, for instance at ambient 
temperature or m an oven at the usual temperatures, for 
instance m the -ange of 60* to 260*C, over a period cf i 
to 120 minutes. 
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The invention will be further described in the following, 
unlimrtative examples. The term resin A as used in them 
refers to a polyacrylate having a number average molecular 
weight of 500-1000, which resin is built up from 20% by 
weight of styrene. 25% by weight of butyl methacryiate, 
25% by weight of 2-ethylhexyf acrytate and 30% by weight 
of hydroxyethyl acrylate; the term resin B as used in them 
refers to a poly aery I ate having a number average molecular 
weight of about 5000, which resin is built up from 35% by 
weight of styrene, 25% by weight of methyl methacryiate, 
25% by weight of butyl acrylate and 15% by weight cf 
hydroxypropyi methacryiate; the term resin C used in them 
refers to an alkyd resin having a number average molecular 
weight of about 1500, which resin is built up from 34% by 
weight of phthaJic anhydride, 31% by weight of 3,3,5- 
trimethylcaproic acid and 35% by weight of tnmethylol 
propane; the term resin D refers to an alkyd resin having a 
high fatty add content and a number average molecular 
weight of about 2000, which resin is built up from 63% by 
weight of soybean oil fatty acid, 19% by weight of phthahc 
anhydnde, 5% by weight of 1,2-propane diol and 13% by 
weight of pentaerythritol and the term resin E refirs to a 



Example 2 

To a mixture of 500.0 parts of an 80%-solution in 
Solvesso 150 of restn C and 6.29 parts of cyclohexytamine 

5 was added with vigorous stirring and at room temperature a 
solution in 20 parts of Solvesso 150 of 13,7 parts of the 
heterocyclic tnisocyanate. Subsequently, the reaction mix- 
ture was stirred for another 5 minutes. 

To 122,5 parts of the thtxotropic resin solution thus 

io prepared were still added 1 10.0 parts of a 60%-solution in 
butanol of a partially butoxylated melamine resin. 38,5 parts 
of an 80%-solution in Solvesso 150 of resin C, 133,5 parts 
of rutile titanium dioxide, 157 parts of xylene and 30 parts 
of dipentene. The composition prepared had a solids con- 

75 tent of 55% at a spraying consistency of 25 seconds. 

The resulting thtxotropic composition was applied in the 
same way as indicated in Example 1 . The composition only 
started showing sagging al a coating thickness of at least 
57 urn. Without the sag control agent given in this example 

20 the composition already displayed sagging at a coating 
thickness of 33 um. 




of trin 
dride. 

As heterocyclic tnisocyanate the representative 
heterocyclic tnmer of hexamethylene diisocyanate was 
used; the trimer was applied as a 90% by weight solution in 
ethylglycol acetate. Other heterocyclic trimers of a 
diisocyanate lead to similar results. Solvesso 150 (a trade- 
mark of Esso) is a high -boiling mixture of aromatic hy- 
drocarbons. 

in the examples "parts" refers to "parts by weight" 
and "%" to "percentage by weight", unless otherwise in- 
dicated. 

The spraying consistency is given in seconds efflux 
time at 20 °C. measured with a DIN cup No. 4. The 
thickness of a coating was determined on a coating in the 
cured state. 

Example 1 

To a mixture of 500,0 pans of a 75,5%-soiution of 
resin A in butyl acetate and 5.42 parts of benzyiamtne was 
added with vigorous stimng and at room temperature a 
solution of 10,98 parts of the heterocyclic tnisocyanate in 
30 parts of xylene. Subsequently, the reaction mixture was 
stirred for another 5 minutes. 

To 25,0 parts of the resulting thixotropic resin solution 
were still added 8,0 parts of hexamelhoxymethyl melamine, 
11,5 parts of a 76 ,5% -solution in butyl acetate of resm A, 
24,5 parts of rutile titanium dioxide, 2,0 parts of a 20%- 
solution in tsopropanol of p-toluene sulphonic acid and 20 
parts of xylene. The composition prepared had a solids 
content of 65% at a spraying consistency of 30 seconds. 

Subsequently, the resulting thixotropic composition was 
applied to a vertically positioned steel panel in various 
coating thicknesses. While kept in its vertical position the 
steel panel was then cured in a baking oven for 20 minutes 
at 130°C. The thixotropic composition only started showing 
sagging al a coating thickness of at least 55 urn. The gloss 
of the cured coating was excellent A composition without 
the sag control agent indicated in this example, but of 
otherwise the same formulation, already displayed sagging 
at a coating thickness of 30 um. 



E in ethyl glycol acetate and 6,91 parts < 
added with vigorous stirnng and at room temperature a 
solution of 13,99 parts of the heterocyclic tnisocyanate in 
20 parts of ethyl glycol acetate. Next, the reaction mixture 
3o was stirred for 5 more minutes. 

To 37,0 parts of the resulting thixotropic resin solution 
were still added 16,0 parts of a 65%-solution in ethyl glycol 
acetate of resin E, 35,0 parts of rutile titanium dioxide, 37,5 
parts of the linear tnmer of hexamethylene diisocyanate - 
35 (available under the trade mark Desmodur N of Bayer) as 
curing agent and 83 parts of ethyl glycol acetate. The 
composition prepared had a solids content of 46% at a 
spraying consistency of 1 3 seconds. 

Only i hour after the components had been intermixed 
40 was the thixotropic composition applied in the same way as 
indicated in Example 1. The coating applied was cured at 
room temperature. The composition only started showing 
sagging at a coating thickness of at least 72 um. In a 
comparative experiment without sag control agent the com- 
45 position already displayed sagging at a coaling thickness of 
48 um. the gloss of the two coatings having the same value 
(85 gloss units at 20*0). 



Example 4 



50 



To a mixture of 500,0 parts of 50% -solution in xylene 
of resm B and 7,23 parts of benzyfamine were added with 
vigorous stirring and at room temperature a solution of 
14,63 parts of the heterocyclic tnisocyanate and 10 parts of 

55 xylene. Subsequently, the reaction mixture was stirred for 
another 5 minutes. 

To 35,0 parts of the resulting thixotropic resin solution 
were still added 19,5 parts of a 60%-solution in butanol of 
a partially butoxylated melamine resin, 20,0 parts of a 50%- 

50 solution in xylene of resm B, 8,1 parts of metallic alumin- 
ium. 10 parts of butyl acetate and 40 parts of xylene. The 
composition prepared had a solids content of 30% at a 
spraying consistency of 1 7 seconds. 

Subsequently, the thixotropic composition obtained was 

65 applied to a steel panel, which was then cured, while in a 
vertical position, in a baking oven for 17 minutes at 130°C. 
The thixotropic composition only started showing sagging at 
a coating thickness of at least 50 um. In another experi- 
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ment the thixotropic composition oot&ned was applied to a 
steel panel m a coaling thickness of 40 nm and cured lor 
17 minutes at a temperature of 130'C. Upon inspection the 
clarity of the cured coating was found to be better than that 
of a coating of a similar composition without the sag control 
agent 

Example 5 

To a mixture of 500,0 parts of resin D and 7,84 parts 
of methoxypropyiamine was added wrth vigorous stimng and 
at room temperature a solution in 20 parts of xylene of 
19,06 parts of the heterocyclic tnisocyanate. The reaction 
mixture was subsequent^ stirred for another 5 minutes. 

To 38,6 parts of the resulting thixotropic resin solution 
were still added 52.8 parts of resin D, 77,4 parts of ruble 
titanium dioxide, 1 6,2 parts of a solution of cobalt octoate • 
(0,38%, based on total), zirconium octoate (3,45%, based 
on total) and calcium octoate (1,31%, based on totaJ) m 
20.0 pans of white spirit. The composition prepared had a 
solids content of 81 ,5%. 

Subsequently, the thixotropic composition was applied 
to a glass plate m various coating thicknesses, and, with the 
piate m vertical position, cured at 20 "C. The thixotropic 
composition only startsd shcvvifiy sagging at a coating thick- 
ness of at least 100 urn. The gloss of the cured coating 
was excellent and the levelling of the composition had 
improved. A composition without the sag control agent 
indicated in this example, but of otherwise the same for- 
mulation, already displayed sagging at a coating thickness 
of 75 urn. 

Example 6 

To a mixture of 500,0 parrs of a 76 .5% -solution in 
butyiacetate of resin A and 3.91 parts of hexamethylene 
diamine was added with vigorous stimng and at room 
temperature a solution in 35,0 parts of xylene of 16.91 parts 
of the heterocyclic tnisocyanate. Subsequently, the reaction 
mixture was stored for another 5 minutes. 

To 25,4 parts of the thixotropic resin solution thus 
prepared were still added 9,0 parts of hexamethoxymethyi 
melamine, 1 1,5 parts of a 76,5%-soiution in butyl acetate of 
resin A, 24,5 parts of rutile Man mm dioxide, 2,0 parts of a 
20% -solution m isopropanol of p-tofuene sulphontc acid and 
20 parts of xylene. The composition prepared had a solids 
content of 65% at a spraying consistency of 30 seconds. 

Subsequently, the thixotropic composition obtained was 
applied m various coating thicknesses to a vertically posi- 
tioned steel panel, which while in its vertical position was 
then cured in a baking oven for 20 minutes at 130*C. The 
thixotropic composition only started showing sagging at a 
coating thickness of at least 50 urn. The gloss of the cureo 1 
coating was excellent A composition without the sag control 
agent, but of otherwise the same formulation, already dis- 
played sagging at a coating thickness of 30 urn. 

Example 7 

To a mixture of 500,0 parts of an 80% -solution m 
SoJvesso 150 of resin C and 7.77 parts of aniline was 
added with vigorous stimng and at room temperature a 
solution m 30 pans of Soivesso 1 50 of 1 8,04 parts of the 
heterocyclic tnisocyanate. Subsequently, the reaction mix- 
ture was stirred for another 5 minutes. 



To 126,1 parts of the thixotropic resm solution thus 
prepared were still added 110.0 parts of a 60% -solution m 
butanol of a partially butoxylated melamine resin, 38,5 parts 
of an BO% -solution in Sorvessc 150 of resin C, 133,5 parts 
5 of rutile titanium dioxide, 155 parts of xylene and 30 parts 
of dipentene. The composition prepared had a solids con- 
tent of 55% at a spraying consistency of 25 seconds. 

Next, the thixotropic composition obtained was applied 
in various coating thicknesses to a vertically positioned stool 
w panel, which while m its vertical position was then cureo in 
a baking oven for 20 minutes at 13CC. The thixotropic 
composition onry started showing sagging at a coating thick- 
ness of at least 52 urn. A composition without the sag 
control agent indicated in this example, but of otherwise the 
T5 same formulation, already displayed sagging at a coating 
thickness of 33 am. 

Example 8 

20 To a mixture of 600,0 parts of a 65%-solution m ethyl 

grycol acetate of resin E and 5,32 parts of butylamine was 
added, with vigorous stirring and at room temperature, a 
solution in 25 parts of ethyl glycol acetate of i?,75 parts of 
the heterocyclic tnisocyanate. Subsequentty, the reaction 

25 mixture was stirred for another 5 minutes. 

To 37,3 parts of the resulting thixotropic resin solution 
thus prepared were still added 37,5 parts of the linear tnmer 
of hexamethylene diisocyanate (available under the trade 
mark Desmodur N of Bayer), 16,0 parts of a 65%-solution 

30 in ethyl gtycol acetate of resin E, 35,0 parts of rutile 
titanium dioxide and 62 parts of ethyl grycol armate. The 
composition piepareo had a solids content of 65% at a 
spraying consistency of 30 seconds. 

The thixotropic composition obtained was then applied 

35 in vanous coating thicknesses to a vertically positioned steel 
panel, which while in its verticaJ position was then cured in 
a baking oven for 20 minutes at 130*0. The thixotropic 
composition onry started showing sagging at a coating thick- 
ness 01 at least 70 urn. The gloss Of the cured coating was 

*Q excellent A composition without the sag control agent in- 
dicated in this example, but of otherwise the same formula- 
tion, already displayed sagging at a coating thickness cf 48 
urn. 

45 Example 9 

To a mixture of 500,0 parts of a 50%-solution in 
xylene of resin B and 8,14 parts of octyl amine was added, 
with vigorous stirring and at room temperature, a solution in 

50 20 parts of xylene of 13.63 parts of the heterocydic 
tnisocyanate. Subsequentry, the reaction mixture was stirred 
for another 5 minutes. 

To 35,6 parts of the thixotropic resin solution thus 
prepared were still added 19,5 parts of a 60% -solution in 

55 butanol of a partially butoxylated melamine resin, 20.0 parts 
of a 50% -solution in xytene of rean B, 8,1 parts of alumin- 
ium pigment, 10 parts of butyl acetate and 38 parts of 
xytene. The composition prepared had a viscosity of 17 
seconds and a solids content of 30%. 

B0 Next the thrxotiopic com position obtained was applied 

m vanous coating thicknesses to a steel panel, which was 
then cured, while in a vertical position, in a baking oven for 
17 minutes at 130"C. The thixotropic composition only 
started showing sagging at a coating thickness of at least 

65 50 um. In another expenment Iho thixotropic composition 
obtained was sprayec onto a steel panel >n a ccatng 
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ness of at least 100 nm. The gloss of the cured coating 
was excellent A composition without the sag control agent, 
but of otherwise the same formulation already displayed 
sagging at a coating thickness of 75 urn. 

Example 11 

To a mixture of 500 parts of resin D and 7,16 parts of 
ethanolamrne was added with vigorous stirring and at room 
temperature a solution in 30,0 parts of xylene of 25,38 parts 
of the heterocyclic triisocyanate. Subsequently, the reaction 
was stirred for another 5 minutes. 

To 39,7 parts of the thixotropic resin solution thus 
prepared were still added 52,8 parts of resin D, 77.4 parts 
of rutiie titanium dioxide, 16,2 parts of a solution in 19,0 
parts of white spint of cobalt octoate (0,38%, based on 
total), zirconium octoate {3,45%. based on total} and cal- 
cium octoate (1.81%, based on total). The composition 
prepared had a solids content of 81,5% at a spraying 
consistency of 30 seconds. 

Subsequently, the thixotropic composition obtained was 
applied lo a glass plate in vanous coating thicknesses, and, 
with the plate <n vertical position, cured at 20*C. The 
thixotropic composition only started showing sagging at a 
coating thickness of at least 100 urn. The gloss of the 
cured coating was excellent and the composition showed 
excellent levelling. A composition without the sag control 
agent indicated in this example, but of otherwise the same 
formulation, already displayed sagging at a coating thick- 
ness of 75 um. 

Example 12 

To a mixture of 500,0 parts of an 80% -solution in 
Solvesso 1 50 of resin C and 9,01 parts erf 6-aminohexanol 
was added, with vigorous stirnng and at room temperature, 
a solution in 25,0 parts of Solvesso 150 of 16,65 parts of 
the heterocyclic triisocyanate. Subsequently, the reaction 
mixture was stirred for another 5 minutes. 



powdered sag 

solvent 

1 0 parts of the dispersion prepared or 3 parts of the 
powder prepared were mixed wfth 56,3 parts of an 80%- 

30 solution m xylene of restn C and 13,7 or 20,7 parts of 
xylene. The resulting mixtures were ground to a fineness of 
less than 1 5 urn. 

To 63 pans of each of the thixotropic resin solutions 
thus prepared were still added 110.0 parts of a 60%- 

35 solution in n-butanol of a partially butoxylated meiamme 
resin, 69.4 parts of a 60%-sc4ution m n-butanol of resin C, 
133,5 parts of rutiie titanium dioxide, 160 parts of xylene 
and 30 parts of dipentene. The resulting compositions had a 
solids content of 55% at a spraying consistency of 25 

40 seconds. 

Subsequently, the thixotropic compositions obtained 
were applied in vanous coaling thicknesses to vertically 
positioned steel panels, which while in their vertical position 
were then cured in a baking oven for 20 minutes at 130°C. 

45 The thixotropic compositions only started showing sagging 
at a coating thickness of at least 50 u,m. The gloss of the 
cured coatings was excellent. A composition without the sag 
control agent indicated in this example, but of otherwise the 
same formulation, already displayed sagging at a coating 

50 thickness of 33 urn. 

Example 14 

To a mixture of 470 parts of a 76,5%-solutx)n of resin 
55 A in butyl acetate and 4,51 parts of methoxypfopyl amine 
was added with vigorous stimng and at room temperature a 
solution of 10,96 parts of the heterocyclic tnisocyanate in 
30 parts of butyl acetate. Subsequently, the reaction mixture 
was stirred for another 30 minutes. 
60 To 12,5 parts of the thixotropic resin solution thus 

prepared were still added 29.8 parts of a 76,5% -solution of 
resin A m butyl acetate. 1.0 part of a 1%-soiution of 
dibutylun dilaurate in xylene, 12 parts of butyl glycol ace- 
tate. 19,3 parts of the cyclic tnmer of hexamethyiene 
65 diisocyanate {available under the trademark Desmodur 
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N3390 of Bayer) as curing agem and B parts of butyl 
acetate. The clear coating composition prepared had a 
solids content of 60% at a spray consistency of 30 sec- 
onds. 

immediately after the com pone nts had been intermixed, 
the resulting th nootropic composition was applied m the 
same way as indicated in Example 1 and cured in a baking 
oven for 30 minutes at a temperature of 90 *C The thrx- 
o tropic composrtion only started snowing sagging at a coat- 
ing thickness of at least 50 urn. The composition without 
the sag control agent already displayed sagging at a coating 
thickness of 35 am, the two coatings showing the same 
gloss and the same clarity values. 

Claims 



1. A thixotropic coating composition based on a binder and 
a potyurea compound as sag control agent, cfiaractenzed in 
that the sag control agent is the reaction product of an 
isocyanurate-tnmer from a diisocyanate containing 3-20 car- 
bon atoms and of an amine containing one or more pnmaVy 
amino groups, the sag control agent consisting of solid 



75 



particles and the coating composition containing 0,1 tc 30 
per cent by weight of the sag control agent 

2. A coating composition according to claim 1, character- 
ized m that the sag control agent is the reaction product of 
the heterocyclic tnmer from a diisocyanate containing 5-14 
carton atoms and of the amine having one or more primary 
amino groups. 

3. A coating composition according to claim 1, character- 
ized in that the sag control agent is the reaction product of 
the heterocyclic tnmer from hexamethyiene diisocyanate 
and of the amine having one or more pnmary ammo 
groups. 

4. A process tor coating a substrate with a coaUng com- 
pcsition, characterized in that use is made of a coating 
composition according to any one of the claims 1-3. 

5. A coated substrate obtained by the process according to 
claim 4. 
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